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© Automatic download device. 



© An automatic download device is provided com- 
prising a communication means (100) which is incor- 
porated into a terminal and which communicates 
periodically with a center (C) by means of a commu- 
nication line (2), and a download control means 
(200) which is connected to said communication 
means (100) and to a memory device (8) of said 
terminal (U) and which, on occassions when it is 
found that there is new data in said center memory 
device (5), secures space in said terminal memory 
device (8) for storage of said new data while at the 



same time reading said new data out of said center 
memory device (5) and storing it in said terminal 
memory device (8). Thus the device enables the 
automatic addition of new data to a database by 
means of a communication line (2). Communication 
is periodically established with said center (C) 
equipped with said memory device (5). In order to 
secure the requisite data storage space, data which 
is only infrequently accessed may be deleted from 
the terminal memory (8). 
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BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

The invention relates to an automatic download 5 
device which downloads appropriate data held in a 
center memory device to a terminal memory de- 
vice by way of a communication line. 

2. DESCRIPTION OF THE PRIOR ART w 

Generally, in cases where use is made of data, 
a large number of data items are stored in a 
memory device in order to create a database. Data 
is then read from the memory device as and when 75 
required. 

However, if the best use is to be made of such 
a database then new data must from time to time 
be added to the memory device and this input 
procedure takes time. 20 

In this connection there is known a commu- 
nication system whereby a center containing a 
variety of data such as voice or music data is 
connected by a communication line to a plurality of 
. terminals such that data can be transmitted from 25 
the center to each of the terminals by way of said 
communication line. 

SUMMARY OF THE INVENTION 

30 

An object of this invention is to automate the 
work of adding data to a database using the type of 
communication system outlined above. 

In order to achieve said object, the terminal of 
the device of the invention must communicate pe- 35 
riodically with the center and on occasions when, 
during the course of said periodic communication, 
it finds that there is new data in the center memory 
device, it then secures space in its terminal mem- 
ory device for storage of the new data while at the 40 
same time reading said new data out of a center 
memory device and storing it in its terminal mem- 
ory device. New data is automatically added in this . 
way to the terminal database. In order to secure 
the requisite data storage space, data which is only 45 
infrequently accessed is deleted from the terminal 
memory. Effective use is thus made of the memory 
capacity of the terminal memory device while at 
the same time automatically adding new data to 
the terminal database. 50 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram illustrating the total 
configuration of a preferred embodiment. 55 
Figure 2 is a block diagram illustrating an essen- 
tial part of the preferred embodiment ; and 
Figure 3 is a flow chart illustrating the operation 
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of the preferred embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In the preferred embodiment a telephone line 
is used as a communication line and the data, 
which comprises karaoke music tune data ex- 
pressed in bit signal form, is configured in tune 
sized units. A database containing tune data is 
established at the center and a special purpose 
database is similarly set up at the terminal. New 
tune data is then downloaded as appropriate from 
the center database by way of said telephone line 
to the terminal database where the data can then 
be read in response to requests from the terminal 
and reproduced by a reproduction device. 

In Fig.1 T represents the telephone exchange, 
C represents the center and U represents a user's 
home in which a terminal has been installed. The 
telephone exchange is equipped with a switch- 
board 1 which is connected to the telephone re- 
ceiver 3 in the user's home U via an analog tele- 
phone line 2. At the same time the center C is 
equipped with a memory device 5, which con- 
stitutes the tune data database, a reading device 6, 
which reads tune data from said memory device 5 
and a modem 7, which controls connection to and 
disconnection from the telephone network and 
modulates and demodulates communication sig- 
nals. The telephone exchange T is equipped with 
an internal exchange device 4 which selectively 
switches the aforementioned telephone line 2 be- 
tween the switchboard 1 and the center C modem 
7. The user's home U is at the same time 
equipped with the automatic download device A of 
the invention, a memory device 8. which consti- 
tutes the terminal database, and a reproduction 
device 9, which reads tune data from said memory 
device 8 on request and reproduces it in the form 
of karaoke music. Thus, when the telephone re- 
ceiver is taken off the hook, the internal exchange 
device 4 is switched to the switchboard thereby 
making normal telephone conversation possible, 
and when the telephone receiver is put back on the 
hook, the internal exchange device 4 is switched 
over to the center such that tune data can then be 
transmitted from the center memory device 5 to 
the terminal memory device 8. This invention can 
be installed in more than one user's home at the 
same time and a single center can thus be acces- 
sed by more than one terminal. 

The automatic download device A will now be 
described by reference to Fig. 2. In Fig. 2, 101 is a 
modem which is connected to the telephone line 2 
and which carries out connection to and disconnec- 
tion from the telephone network, which is con- 
stituted by the telephone line 2, and modulates and 
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demodulates communication signals. A synchro- 
nization device 102, a connection processing de- 
vice 103, a connection error processing device 
104, an end processing device 105 and an ab- 
normal end processing device 106 are each con- 
nected in parallel to said modem 101 and are used 
to control the modem 101. In functional terms, the 
synchronization device 102 synchronizes the 
frames of an incoming signal in the form of bit 
signals and enables periodic communication by 
periodically connecting the modem 101 in accor- 
dance with an internal timer. The connection pro- 
cessing device 103 controls the correct connection 
of the modem 101. The connection error process- 
ing device 104 monitors the operation of the con- 
nection processing device 103 and, in cases where 
the center C is connected with another terminal, for 
example, or has broken down resulting in the return 
of a connection error status, it waits for a random 
period of time and then reconnects the modem 
101. The end processing device 105 controls the 
disconnection of the modem 101 in order to end 
each communication operation correctly. The ab- 
normal end processing device 106 monitors the 
operation of the end processing device 105 and, in 
cases where a disconnection error occurs, it waits 
for a random period of time and then disconnects 
the modem 101 again in order to end the commu- 
nication operation correctly. The above devices are 
each connected to a communication status display 
device 107 which enables monitoring of the operat- 
ing status of the modem 101. 

The modem 101 is also connected to an error 
control device 108 which functions primarily on 
receipt of an incoming signal. The error control 
device 108 is designed to secure correct commu- 
nication by detecting errors in tune data received 
from the center C. If, for example, data other than 
the required tune data were to be received by the 
terminal then the error control device 108 would 
eliminate the erroneous data. The error control 
device 108 is connected in turn to a command 
analysis device 1 09 which analyzes the contents of 
tune data received from the center C. 

The modem 101 is also connected to a com- 
mand creation device 110 which functions primarily 
during transmission operations. The command cre- 
ation device 110 itself creates the contents of com- 
mands for transmission to the center C. Said com- 
mand creation device 110 is further connected to a 
transmit frame creation device 111 which creates 
transmit frames from transmit signals in the form of 
bit signals. The transmit frame creation device 1 1 1 
is in turn connected to a transmission control de- 
vice 112 which switches between transmitting and 
receiving signals. The output signal of the afore- 
mentioned error control device is also input to the 
transmit frame creation device 111 in order to 



control errors occurring during the course of trans- 
mit frame creation. The output signal of the com- 
mand analysis device 109 is at the same time input 
to the command creation device 110 providing data 

5 related to command conversion. The output signals 
of each of the error control device 108, the com- 
mand analysis device 109 and the command cre- 
ation device 110 are also input to the aforemen- 
tioned communication status display device 107, 

70 thereby enabling the monitoring of both the trans- 
mit and the receive communication statuses. The 
output signal of the command creation device 110 
is also input to the end processing device 105 and, 
in the case of a disconnection command, the 

is modem 101 is disconnected. 

202 is a data processing device with functions 
which include (1) The checking of tune data which 
is to be downloaded in order to ascertain its size 
and the subsequent checking of the memory de- 

20 vice 8 in order to ascertain whether or not there is 
enough storage space to accommodate said tune 
data, (2) The deletion of tune data from the mem- 
ory device 8 on the basis of frequency of access 
and (3) The output of requests to the center C for 

25 the transmission of tune data and the subsequent 
storage in the memory device 8 of the tune data 
transmitted in response to said requests. The data 
processing device 202 is in turn connected to a ■ 
disk input/output device 205 which writes tune data 

30 to and reads tune data from the memory device 8. 
The memory device 8 itself not only stores tune 
data but also holds a record of tune names in order 
to facilitate the control of tune data. Each tune 
name record consists of the number of the tune, 

35 the name of the tune, the name of the data file 
which contains the tune data, the size of the data, 
the data attributes, the data hold time, data use 
frequency 1 and data use frequency 2. The tune 
numbers (symbols) are assigned tune by tune on a 

40 1:1 basis. The tune names consist of the titles of 
the tunes represented either in kanji or in alphanu- 
meric form. The data size represents the amount of 
memory space occupied by the tune data. The 
data attributes take the form of flags which indicate 

45 whether deletion of the tune data to which they 
relate is inhibited or not. Said flags are normally set 
to enable deletion. The data hold time indicates the 
period of time during which the deletion of a given 
piece of data is prohibited and is set to its initial 

so value on download. Data use frequency 1 indicates 
the number of times that tune data has been read 
during its use frequency measurement period. Data 
use frequency 2 indicates the number of times that 
tune data has been read during the previous fre- 

55 quency measurement period. 201 is a remaining 
disk space monitoring device which is connected to 
the disk input/output device 205 and which is used 
to monitor the amount of memory space remaining 
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in the memory device 8. The output signal from the 
remaining disk space monitoring device 201 is 
input to the aforementioned command creation de- 
vice 110. 203 is a tune name control device which 
is also connected to the disk input/output device 
205 and which receives signals output by a request 
input unit 204. Functions of the tune name control 
device 203 include (1) The issuance of instructions 
to the center C to download new tune data, the 
comparison of such new tune data downloaded 
from the center C with the tune name record read 
from the memory device 8 and the subsequent 
selection of tunes which need to be downloaded (2) 
Input to the memory device 8 of the download 
request list created by the request input unit 204 
and (3) Addition to the tune name record of tune 
data which is not already recorded there. New tune 
data comprises such items as the tune number, the 
tune name, the size of the data and the data file 
name of the tune data in question. The output 
signal of the tune name control device 203 is input 
to the aforementioned command creation device 
110. At the same time the above mentioned re- 
quest input unit 204 enables the manual input not 
only of the instruction to create a download request 
list but also of instructions to change the interval 
time of the periodic communication operation, to 
change the data use frequency measurement time, 
to change data attributes, to change the initial data 
hold time value and to delete tune data. 

There now follows a description of the opera- . 
tion of the automatic download device A by refer- 
ence to the flow chart shown in Fig. 3. First, at step 
S1 the periodic communication operation is ini- 
tiated by connecting the modem 101 in accordance 
with the timer of the synchronization device 102. In 
the event that this connection fails then the connec- 
tion error processing device 104 will attempt to 
connect the modem 101 again. At step S2 new 
tune data sent from the center C is accepted in 
response to an instruction from the tune name 
control device 203. At step S3 the tune name 
record is read from the memory device 8. At step 
S4 the tune name control device 203 compares the 
new tune data and the tune name record and at 
step S5 it is determined whether or not it is neces- 
sary to download one or more new tunes. In other 
words, it is determined whether or not there is a 
"new tune in the new tune data which is not 
recorded in the tune name record". In cases where 
there are no new tunes in the center data then 
download is not necessary and the procedure 
passes straight to step S13 in the flow chart. How- 
ever, in cases where there are new tunes to be 
downloaded then the procedure passes on instead 
to step S6 at which point one of the new tunes to 
be downloaded is specified. Next, at step S7 the 
z data processing device 202 checks the data size of 



the new tune which has been specified for down- 
load and then determines whether or not there is 
sufficient space in the memory device 8 to store 
said new tune data. In cases where there is suffi- 

5 cient memory space available then the procedure 
passes straight on to step S10 in order to prepare 
for download. In cases where there is insufficient 
memory space available, however, the procedure 
moves on to step S8 where the tune name record 

10 file in the memory device 8 is accessed in order to 
determine whether or not there is tune data held in 
memory with such data attributes and data hold 
time as would permit its deletion. In cases where 
the memory contains a targe volume of data the 

75 deletion of which is inhibited, then the procedure 
passes directly forward to step S14 at which the 
modem 101 is disconnected and the periodic com- 
munication operation is brought to an end. 

Where, on the other hand, it is determined at 

20 .. step S8 that there is deletable tune data in memory 
then the procedure passes on to step S9 where the 
data processing device 202 deletes said deletable 
tune data after which the procedure passes on to 
step S10 to prepare for download. In the above 

25 case, deletion of data from such tune data as has 
been identified at step S9 as deletable proceeds 
by giving priority to the deletion of that part of the 
data which is read less frequently as indicated by 
the assignment of data use frequency 2. As a 

30 consequence of the adoption of this procedure, the 
tune data which is read more frequently is left in 
memory. 

At step S10 the tune name control device 203 
adds data to the tune name record in respect of 

35 the new tune which is to be downloaded. At step 
S11 the data processing device 202 issues a re- 
quest to the center C for the transmission of the 
tune data and the tune data which is subsequently 
transmitted is stored in the memory device 8. Next, 

40 at step S12 it is determined whether or not any 
new tunes remain to be downloaded and, if such 
new tunes in fact remain, then the procedure re- 
turns to step S6 and the processing steps from 
step S6 to step S12 are repeated. If, on the other 

45 hand, no new tunes remain to be downloaded then 
the procedure moves on to step S13 where the 
tune name control device 203 determines whether 
or not there are any tunes which have been re- 
quested which are other than new tunes or, in other 

so words, tunes which are not included in the new 
tune data but which are included in the download 
request list. In cases where there are such tunes 
requested then the procedure returns to step S6 
and the processing steps from step S6 to step S12 

55 are repeated. In case where there are no such 
tunes then the procedure moves on to step S14 
where the modem 101 is disconnected and the 
periodic communication operation is brought to an 
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end. 

The configuration described above comprises a 
communication means 100 which in turn comprises 
a modem 101, a synchronization device 102, a 
connection processing device 103, a connection 5 
error' processing device 104, an end processing 
device 105 and an abnormal end processing de- 
vice 106, a communication status display device 
107, an error control device 108, a command ana- 
lysis device 109, a command creation device 110, io 
a transmit frame creation device 111 and a trans- 
mission control device 112. and which commu- 
nicates periodically with the center C. The configu- 
ration described above further comprises a down- 
load control means 200 which in turn comprises a 75 
remaining disk space monitoring device 201 , a data 
processing device 202, a tune name control device 
203, a request input unit 204 and a disk 
input/output device 205, and which connects with 
said communication means 100 and with the termi- 20 
nal memory device 8 and which, on finding new • 
data in the center memory device 5 during the 
course of periodic communication, checks that 
there is sufficient space in the terminal memory 
device 8 for the storage of said new data while at 25 
the same time reading said new data from the 
center memory device 5 and storing it in said 
terminal memory device 8. 

Thus, in the preferred embodiment described 
above, the communication means 100 communi- 30 
cates periodically with the center C and if, during 
the course of such periodic communication, new 
tune data is discovered in the center memory de- 
vice 5, then the download control means 200 
checks that there is enough space in the terminal 35 
memory device 8 to store new data while at the 
same time reading said new tune data from the 
center memory device 5 and storing it in the termi- 
nal memory device 8, thereby automatically adding 
new tune data to the terminal database. 40 

Furthermore, since the download control 
means secures data storage space in memory by 
deleting the tune data which is least frequently 
accessed, this enables the most effective use of 
the memory capacity of the terminal memory de- 45 
vice 8. The tune data itself can be configured as 
MIDI data, for example. In this sort of case the 
reproduction device would be a MIDI sound source 
reproduction device. 

Although the download object in the preferred so 
embodiment described above is karaoke music 
data expressed in terms of bit signals and assem- 
bled in tune sized units, this need not be the case. 
The download object can, in fact, be any of the 
types of data stored in an ordinary memory device. 55 

Moreover, although communication in the pre- 
ferred embodiment described above is achieved by 
means of a single telephone line 2 which is 



switched either to the telephone receiver 3 for 
conversational use or to the terminal for commu- 
nication use, this need not be the case. The termi- 
nal can equally be fitted with its own dedicated 
telephone line. 

It is also the case that the invention need not 
be restricted to downloading by way of an analog 
telephone line as in the preferred embodiment de- 
scribed above. Downloading can, of course, equally 
be carried out by way of a digital telephone line or 
indeed by way of any of many different kinds of 
communication lines. 

While the invention has been particularly 
shown and described with reference to several 
embodiments, it will be understood by those skilled 
in the art that various changes in form and detail 
may be made without departing from the spirit and 
scope of the invention. 

Claims 

1. An automatic download device comprising a 
communication means (100) which is incor- 
porated into a terminal and which commu- 
nicates periodically with a center (C) by means 
of a communication line (2), and a download 
control means (200) which is connected to said 
communication means (100) and to a memory 
device (8) of said terminal (U) and which, on 
occasions when it is found that there is new 
data in said center memory device (5), secures 
space in said terminal memory device (8) for 
storage of said new data while at the same 
time reading said new data ouf of said center 
memory device (5) and storing it in said termi- 
nal memory device (8). 

2. An automatic download device according to 
claim 1 wherein the securing of data storage 
space in said download control means (200) is 
achieved by the deletion of data which is ac- 
cessed only infrequently. 

3. An automatic download device according to 
claim 1 or claim 2 wherein said center (C) is 
equipped with a center memory device (5) and 
with a reading device (6), which reads data 
from said center memory device (5), and with 
a center modem (7) which carries out connec- 
tion and disconnection wjth a telephone net- 
work (2) and which carries out modulation and 
demodulation operations, and wherein said 
communication means (100) comprises a ter- 
minal modem (101), which is connected to said 
center modem (7) by a telephone line (2). 

4. An automatic download device according to 
claim 3 wherein said communication means 
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(100) comprises a synchronization device (102) karaoke music and said tune data is created in 

which synchronizes with the frames of an in- conformity with the MIDI standard, 

coming signal while at the same time periodi- 
cally connecting said terminal modem (101) in 
accordance with an internal timer in order to 5 
establish periodic communication. 



5. An automatic download device according to 
claim 3 or claim 4 wherein said communication 
means (100) further comprises an error pro- 10 
cessing device (104) which, in the event of an 
abnormal connection or disconnection of the 
terminal modem (101), waits for a random pe- 
riod of time and then reconnects or discon- 
nects said terminal modem (101). 75 

6. An automatic download device according to 
anyone of claims 3 to 5 wherein said commu- 
nication means (100) further comprises an er- 
ror control device (108) which detects errors in 20 
data received from said center (C) for the 
purpose of securing correct communications. 

7. An automatic download device according to 
anyone of claims 3 to 6 wherein said download 25 
control means (200) comprises a tune name 

. control device (203) which compares data re- 
ceived from said center (C) with data stored in 
said terminal memory device (8) and selects 
such data as needs to be downloaded. 30 



8. An automatic download device according to 
anyone of claims 3 to 7 wherein said download 
control means (200) further comprises a data 
processing device (202) which checks the size 35 
of download data and then checks whether or 

not there is sufficient space in the terminal 
memory device (8) to store said download 
data. 

40 

9. An automatic download device according to 
claim 8 wherein said data processing device 
(202) deletes data held in the terminal memory 
device (8) in priority order starting with the 
data which is least frequently accessed. 45 

10. An automatic download device according to 
claim 9 wherein each item of data is allocated 
its own hold time during which deletion is 
inhibited. 50 



11. An automatic download device according to 
anyone of the preceding claims wherein said 
data comprises tune data in the form of bit 
signals assembled in tune sized units. 55 

12. An automatic download device according to 
claim 11 wherein said music consists of 
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